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ABSTRACT 
S PROGRAM TESTS THE KW11-P REAL TIME CLOCK. IT CONTAINS 


SreflitaetisiPe eat sf RUPFER, “COUNTER, AN INTERRUPT VEC- 
EORRART™ PRedoEne rege YOKHZ, CINE 8 

REQUIREMENTS 

EQUIPMENT 

PDP-11 WITH KW11-P 

STORAGE 

THIS PROGRAM OCCUPIES MEMORY FROM O TO 11636. 

Loepine PROCEDURE 


Pe ie ar eeh et IN’ RENOR Bee BE FOLLOWED 
: 


(# BE TERMINED BY LOCATION OF LOADER). 
AM WILL LOAD). 


STARTING PROCEDURE 
CONTROL SWITCH SETTINGS 


SET SWO=1 TO SUPPRESS TESTS USING EXTERNAL FREQUENCY 
SET SW2=1 TO INCLUDE REPEATABILITY TEST TeS & T2&é IF COW IS PRESENT 


STARTING ADDRESSES 


RESTART. ADDRESS-PRINARILY USED BY XOR TESTER 


A BOA lice sex tig cece TY. sue 
Ses BAURLE 68 SINGLE RERt TFB SLGEL TERY <BR 


AND/OR OPERATOR AC 


aN ang Re BeGiatne OF PYETLORLE, rtHE SOF THARE SUITCH REGISTER. 


R SHOULD SET UP THIS LOC. BEFORE STARTING THE PROGRAM 


LOAD PROGRAM INTO MEMORY 
ger SWITCH REGISTER TO STARTING ADDRESS 
Ss Eb fo SUPPRESS EXTERNAL FREQUENCY TESTS SET SWO=1. 


PRESS ST 
PROGRAM WILL BEGIN TESTING 


OPERATING PROCEDURE 
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e-} QPERAT LONAL SWITCH SETTINGS 
ae 
ONE ERRORS ARO bSNT RUE PN regen” BELL WILE RING AT COMPLE? TON 


rc TTINGS 
HE i Ups «Heb. ON, ERROR 
Sn UP. . INHIBIT PRINTOU 
Balet Oe Up: : :Bnaate Synch fers Pik 
UP.. Y 
W3 =] UP... S DELAY eae STF 20 OR 1174S WITH MOS OR BIPOLAR MEMC 
SWe =!1 OR UP. * CLK2 PRESENT-EXECUTE REPEATABILITY TESTS 
S.e SUBROUTINE ABSTRACTS 
S.2.1 SCOPE 


quis SypRoU TENG Sn CALL IS PLACED BETWEEN EACH SUB-TEST IN THE 
BASIC TEST ION. IT RECORDS THE STARTING ADDRESS OF EACH 


SVPGHEE' sie Tol. BERVEGPSE"FRe sUE-AeV TRH Reb PE RLESEER: 
$.2. T 
ee ow SUBROUTINE CALL PRINTS THE ADDRESS THAT TAGS 3 


F 
sue Tes AND THE CONTENTS OF THE CONTROL AND STATUS PEG 
COUNTER, AND “TEMP”. 


OO CI see ~ceren ~~ oniupe 
@- £ Wt O00 OW £W fur-O 


fu 
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6. ERRORS 
6.1 ERROR PRINTOUT FORMAT 
WITH SW13=0 (OR DOWN) THE FOLLOWIG PRINTOUT WILL APPEAR ON 
AN ERROR: 
PC STATUS COUNTER Tt 
MXXXXK XXXXKKX XXXXX XX x 
ADDRESS OF TEST ae S ERROR OCCURR 


Gite ES ge Se ee os 


NOTE: NOT ALL OF Ti Pecos a PRINTED IS INTENDED 
7005 Laer oF bce OF ERROR. THIS IS SIMPLY 
rue a OR ORT é Bet ore HE OPERATOR 
T REFER TO THE PROGRAM LISTING AT THE ADDRESS OR 
THE ERROR FOR A DESCRIPTION OF THE CAUSE OF THE ERROR. 
6.2 ERROR RECOVERY 


WITH SWITCH 1S5=1 (OR UP) THE PROGRAM WILL HALT ON AN ERROR. 
DEPRESS “CONTINUE” TO RESUME TESTING. 
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7% RESTRICTIONS 
7.1 OPERATIONAL RESTRICTIONS 
FOR PURPOSES OF TESTING THE EXTERNAL FREQUENCY SELECTION I 
IS eT TO Fur ek R KNOWN FREQUENCY TO THE EXTERNAL FRE- 
T. THIS AM USES THE INTERNAL 6O0HZ FOR ITS 
-__ 10 THIS IT IS REQUIRED THAT A JUMPER WIRE BE CON- 
NECTE Pe Te N PINS CF1 AND DAL OF THE SLOT IN WHICH THE CLOCK 
I TED. IF THIS 13 NOT DONE, THEN THE PROGRAM MUST 
ALWA RUN WITH =1 TO SS THE EXTERNAL TEST 
# IF A SECOND P CLOCK IS BEING USED FOR TEST PURPOSES, SET 
THE SWITCH REG = OOO004 TO ENABLE TESTS TeS ANN Teb, DURING 
THE BASE TEST 
8. MISCELLANEOUS 
8.1 EXECUTION TIME 
BASIC “es Require S_11 SEC PER PASS W/O ITERATIONS 66 WITH. 
ety ty ST S 4_MINUTES PER PA 
DOUBL TIME CLOCK TEST-DETERMINED BY OPERATOR 


% 


ae er ee ites H 
CLOCK TEST IS RUN WITHOUT BEING FOLLOWED 
DUAL CLOCK TEST: 17 MINUTES FOR EACH FREQUENCY ( 100KHZ, 1OKHZ,60KHZ) 


2. ¢ mm? SINGLE cL OGK Tt TEST IS 5 COLL OMED GY BY ont oun TEST 
NGLE CLOCK TEST FOR ONE MINUTE FREQUENCY 
RUN DUAL CLOCK TEST FOR FIFTY SECONDS. at PRINTOUTS) CFOR EACH FREQUENCY ! 


NOTE: THIS TIME NOMINAI 
OTHER 


L TIME FOR POP-11705 
C.P.U."°S THE TIM 


E WILL VARY 


9. PROGRAM DESCRIPTION 


THE PROGRAM CONSISTS OF THREE SECTIONS: THE BASIC TEST THE 
TIMING TEST AND THE REAL T CLOCK TEST. THE BASIC TEST CHECKS EACH OF 

T THE CONTROL AND STATUS REGISTER, COUNT SET BUFFER, AND 
R TION R INTERRUPT T CONTROL 
OR COUNT DOWN, AND 
LOCK FREQUENCIES TO 


z 
E: 
™ 

eee 
: 
neg 
$3 
oF 


RING THE TELETYPE BE 
by | CLOCK TEST PROVID 

WHOSE ACCURARCY CAN BE MEASURED AGAI 
ACCURATE EXTERNAL SOURCE. 


9.1 BASIC TEST 
TEST DESCRIPTION 


TO THRU T9 TEST THAT CSR, COUNT SET BUFFER AND COUNTER 
BITS MAY BE SET AND CLEARED. 
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9.3.1 
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T10 THRU T1l1 TEST FIX(BITS) TO SINGLE CLOCK COUNTER. 

Tl2 THRU T1S TEST CLOCK TO COUNT UP. 

T16 THRU T19 TEST CLOCK TO COUNT DOWN. 

T20 THRU Te4 TEST INTERRUPT MODES. 

T2S THRU T26 TEST REPEATABILITY BY CHECKING THAT THE COUNTER 
CONTAINS THE SAME NUMBER OF COUNTS OVER TWO 
EQUAL PERIODS OF TIME. 

TIMING TEST 

THIS TEST USES THE REPEATED Tey + MODE TO RI!.s May 7th oe 

BELL Ore io. na wy: INTERVALS. FIRST THE BELL IS RUNG AT 10 SE- 


COND _INT FOR i MINUTE USING LOOHKZ, FOLLOWED BY H RING TE 
AT 1OKHE. POLL D_BY 1 MINUTE Mg LINE FREQ. (60HZ OR SOHZ) AND 


DOUBLE OR SINGLE REAL TIME CLOCK TEST 
SINGLE CLOCK REAL TIME TEST 


THE 24 wun CYCLE: 

THIS TEST T RANSF ORMS YOUR COMPUTER INTO AN 
ACCURATE DIGITAL wae CLOCK.” A 

eo S le Creee CYCLE HAS BEEN REPLACED BY 


A 24 HOUR C 
EXAMPLES OF THE 24 HOUR CYCLE FOLLOW: 
ACTUAL TIME PRINTOUT 

HRS MINS SECS TENTHS+HUNDRETHS OF SECS. 

MIDNIGHT oO : ©: @. @ 

32 Os zs: Ww. @ 
12 NOON las Ose. @ 
2:15 meebbtt. & 
11:30 PM 23 30 : 00 . OO 


ENTERING THE TIME 
THE CLOCK ony BE UPDATED BY HOLDING THE CTRL KEY DOWN 


AND TAPPING THE I_ KEY. THE CTRL KEY IS THEN RELEASED, 

AND THE STARTING TIME IS ENTERED. 

THE MOST SIGNIFICANT HOUR DIGIT IS ENT reo FIRST. 

THIS DIGIT MUST BE A ZERO, A ONE OR A TWO. 

THE LEAST SIGNIFICANT HOURS DIGIT IS ENTERED NEXT FOUL CUED BY 
THE pi MINUTES OIGIT, FOLLOWED BY THE TWO PECIOS | DIGIT 

THE FRACTION OF A SECOND DIGITS ARE NOT ENTERED. THE 

USER WILL ENTER A TOTAL OF SIX DIGITS ary NO SPACES, COLONS, 
OR ANY OTHER CHARACTERS BETWEEN DIGITS. THE USER MUST 
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ENTER “. TIME THAT WILL OCCUR A od MINUTE OR_MORE 
in N_THE FUTURE, TO ae WW ENOUGH TIME TO ENTER ire REQUIRED 
aa hE me ger Mi Stare MEN ta ENTERED, THE 
STANDARD REACHES 


Uboli evUateY oki at ee cHaRr ore yser HITS THE 
Lf" BE PRINTED 

OUT AS THE TIME TS BEING ENTERE 

READING THE TIME 


te He CTRL Ke ne pou, ShARTLY TAP THE cre 1 EY. aie TRE Witch 


on PRINTED OU our Oe FOR ae re oh tials WaEL “Boe CT HULAR 
ONLY Sletcharel WILL BE THE ABSENCE OF SPACES. 


TIME REFERENCES 


Sete ten ELOEK 53. none CeCynnTs THAN MANY WRIST 
ACCURATE TIME STANDARD. 


WATC O USE AN 
We" Teceramne ASTI Wefan or stators 


TION (WHV) TLABLE. CONSULT WITH YOUR 


LOCAL 
TELEPHONE COMPANY TO SEE i THIS SERVICE IS AVAILABLE IN YOUR AREA. 


PROCEDURE FOR SINGLE CLOCK REAL TIME TEST. 


1. PERFORM THE BASIC TEST PRIOR TO T PER FORMANCE OF 
THIS TEST. OCEED ONLY IF THE BASIC ASSED. 


2. LOAD ADDRESS 214 VIA THE SWITCH REGISTER, (100KHZ TEST) 
PLACE ALL ZEROS IN SWITCH REG., DEPRESS START 


EXAMINE YOUR TIME REFERENCE, AND SELECT A TIME THAT 
of a ee YOU ENOUGH TIME to ENTER THE TIME VIA THE 


S. ENTER THE TIME, AS DESCRIBED PREVIOUSLY. 


START THE CLOCK (HIT THE CR KEY) AT_THE INSTANT THE 
TIME REFERENCE CORRELATES WITH THE TIME ENTERED. 


7. MONITOR YOUR TIME REFERENCE EXACTLY 1 MINUTE 
FROM THE TIME YOU STARTED THE CLOCK, READ THE PROGRAM 
CLOCK AS DESCRIBED PREVIOUSLY. 


8. THE ONE MINUTE TIME ERROR SHOULD BE WITHIN ONE SECOND 
OF THE ACTUAL TIME. 


3. IF THE RESULT OF STEP 6 IS NOT WITHIN ONE. SECON 
ALLOW EXACTLY ONE — MINUTE TO pase (FROM Me 3 ORIGINAL 
START TIME) READ THE TIME AGAIN. IF THE TOTAL ERROR 
DOUBLED, THE BOARD IS DEFECTIVE. IF THE ERROR IS CONSTANT, 


SEG 9006 
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SEG 


RESTART THE TEST. 


10.* IF THE ONE MINUTE TEST WAS PASSED, ALLOW THE TEST TO 
RUN FOR EXAC 6 ReaD S MORE. AT TH EXACT NO OF THE 

1oTH H MINUTE inten val EAD THE CLOCK | IT nero 

3 IT IS NOT, 


Bs ORG HESPTE cathe 8 SEE AEMP Sash ne yes ch" 
11. gs NRF eHTSH REGISTER, 


REPEA EPS 3-10 


12. LOAD ADDRESS 224 VIA SWITCH REGISTER 
DEP RESS START (224 IF GOHZ, OR 230 IF SOHZ L..iE TEST) 
REPEAT STEPS 3-10 


* ive DURATION OF THI 
SECOND T 
Fue RESULTS 7 Pena 
1 MINUTE FOR A 24 
ME 


NOTE THAT THE TI 
THE TEST WITHOUT AF 


ior 4 = ~t-4 
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DUAL CLOCK REAL TIME CLOCK TEST 

neu A TEMPORARY CLOCK (REFERED B8 SR cPeRe Thr THE TIMe 
ee Tiea, a mentees Ky EVERY ive SEZONOS. THE SURAT TION OF THE COMBINED 

DUAL CLOCK TEST IS USED IS 

nu MIN YPhEO'Y cERSuS ta MIN/FREQ FOR TH 

SINGLE. crock REAL TIME TEST ALONE. 

THE DUAL CLOCK TesT REQUIRES THAT THE CLOCK BE STARTED AS IN 

THE SINGLE MODE. RAISING SWITCHES #0 AND #2 CAUSE THE PRINTOUT 

TO OCCUR AUTOMATICALLY. 

THE COW MODULE SHOULD ONLY BE INSTALLED IN THE SYSTEM WHILE 

THIS DIAGNOSTIC IS BEING USED. 


TO CONVERT A STANDARD F CLOCK TO A “COW” MODULE: 


1. REMOVE JUMPER AY 
CSR=772560 
CSB=772S6e2 
CTR=772S64 

2. ADD_JUMP 


ER v8 
VECTOR LOCATION IS S04 
PSW S06 


o007 
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“4 IS_IN FLOATING VECTOR SPACE,CAUTION IS ADVICED 


T TO ALLOWING VECTOR CONFLICTS. 
PROCEDURE FOR DUAL CLOCK REAL TIME CLOCK TEST 

1. LOAD ADLRESS 214, DEPRESS START (100KHZ TEST) 

2. ENTER THE TIME VIA THE TTY KEYBOARD AS DESCRIBED PREVIOUSLY 


3. SET THE SWITCHES IN THE SWITCH REGISTER TO OOOOOS, 
THE TTY WILL PRINT THE TIME AT S SECOND INTERVALS 


4. cores OUT PRINTOUTS WILL i WITHIN S. og PLUS OR 
MINUS .01 SECONDS OF EACH OTHER. ALLOW THE TEST Tu 
RUN FOR AT LEAST TEN PRINTOUTS. IF THE TOLEF.«NCE IS 
EXCEEDED, THE CLOCK IS DEFECTIVE. 


S. LOAD ADDRESS 220, DEPRESS START (10KHZ TEST) 
6. REPEAT STEPS 2-4 
7. LOAD ADDRESS 224, IF 60HZ, OR 230 IF SOHZ DEPRESS START ‘LINE TEST) 
8. REPEAT STEPS 2 & 3 
3. peecully PRINTOUTS WILL BE WITHIN S.00 PLUS OR 
MINUS .O4% SEC OF EACH OTHER. TYPICALLY, AND 
O PL MINUS 3 SECONDS WORST CASE, E 
TO POSSIBLE AC LINE FREQUENCY VARIATIONS. ALLOW THE 
T TO RUN FOR AT LEAST TEN PRINTOUTS. IF THE TOLERANCE 
IS EXCEEDED, THE CLOCK IS DEFECTIVE. 
THIS KW11-P DIAGNOSTIC WILL GO OUT & FINO IF alt SHOULD 
RUN WITH CPU THAT HAS A SWITCH REG. OR WILL RUN WITH A POP-11/04 
THAT HAS NO SWITCH REGISTER. IF CPU HAS NO SWITCH REG. 
LOT £09 176 EQUALS SOFTWARE SWITCH REGISTER. IN THE ABOVE TEST 
ROL-G) WILL ALLOW YOU TO ENTER/ALTER THE SOFTWARE SWITCH SETTID 


TYPING tG(CONT 
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.TITLE CZKWBHO KW11-P RT CLK TST 


- SBTT BASIC TEST 
: COPYRIGHT 1971 ize a EQUIPMENT CORP. 


MAYNARD, MASS. 01754 
: JOHN RODEN miseasiin 


on AMA ABs 
; TRAP CATCHER 0-200 
PRINT 
40 
SCOPEC 
40 
=46 
LOGICAL 
T=EMT 
CC=177776 
=240 
SCOPE=TRAP 
SOF TSR=176 ;SOFTWARE SWITCH REGISTER 
ps 6 
JMP @SBEGINe ; START rate yest 
JMP @sBEGIN ; RESTART BASIC EST 
JMP @eBEGIN1 ;START TIMING TEST 
JMP a#k 100HZ ;DOUBLE OR SINGAL CLK TEST. 1OOKHZ. 
JMP a 8k 10HZ ;DOUBLE OR SINGLE CLK TEST. 1OKHZ. 
JMP ad#HeE0Z ;sDOUBLE OR SINGLE CLK TEST. 60HZ 
JMP ads#HS0Z : BLE OR SINGLE CLK TEST. SOHZ 
-=1000 
CSR: 172540 ; CONTROL AND gretus REGISTER 
CSB: 172S4e ; COUNT SET BUFFER 
CTR: 172544 OUNTER 
CKV: 104 ? €LOCK VECTOR ADDRESS 
CKVS: 106 
TDBR: 177566 
TCSR: 177564 
TEMP1: QO 
EMP: 0 
ICOUNT: 1 
Li: -40 
DELe: -S0 
DEL3: -20000 
DEL4Y: -20000 
ADJ: -100 ;DELAY ADJUSTMENT FOR 41770 
20 ; & 1174S WITH MOS MEM 
-40000 : 
-40000 ; 
SR: 177570 
BEGINe: MOV eGBUFF ,%6 


SEG 0009 


KOl 
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3 UBT OPI 30-38-7809: 34 paeic TEST SEQ 9010 
cooo4 4 CMP as42, ae46 ;UNDER ACT ? 

ae i B6i 404 ss BEQ 1S : YES-SKIP TITLE PRINT OUT 

487 1 006436 MOV aMSG3, «2 

469 001 > 3 33h "9" sie eT Te ee wave a SWITCH REG.” 

4 OC 1$: A¢, 3 : 

490 BO 7 1tey JSR %? Bere J :1S ADJUSTMENT IN DELAY REGUIRED 

431 0011 1 MCV ae4, -(%6) 

4 0011 1 001230 o00004 MOV #XOR, 384 

493 1114 TST 38177060 

494 il i MOV (%6)+, J84 

495 11 1 1 MOV 8-1, aBXORFLG 

4 001132 16732 90000 001022 mov #1 .oaTC 

438 retry 012768 ISR %7, TOP 

500 001150 o12 00077 BEGIN: MOV SBUFF , %6 -SET UP STACK FOF. SCOPE LOOPS 

501 001154 9047 0116 g JSR %7,, SWADS ;HAS THIS CPU HAVE A SWITCH REG.” 

502 001160 904737 O1161 JSR %7, DELADJ :IS ADJUSTMENT IN DELAY REQUIRED 

S03 001164 0127 005572 000024 MOV sPURF1,24 ; INIT POWER FAIL POINTER 

208 001172 SoSH cLR ops ‘CLEAR PROC. STATUS REG. 

506 o01e0e 005037 S0b250 cLR SCOPEF ; INIT. SCOPEF TAG 

206 Dosis p0so3s 001254 4 MOV #10, RETURN ;SET UP RESTART OF PROGRAM 

509 001220 005037 005764 ae CLR PRIATI : INITIALIZE ERROR PRINTOUT READING 

210 001224 000137 001254 IMP TO 

Sl2 001230 022626 ‘ XOR: CMP (%6)+, (%6)+ 

513 001232 012637 oO0004 MOV (46) 4,084 

514 001236 012737 OO000S oD1022 MOV #S, a8 COUNT 

51S 001244 005037 0062 CLR aaXORFLG 

5i6 001250 000137 001150 JMP aSBEGIN 

giz ;TEST INIT TO CLEAR CONTROL AND STATUS REGISTER 

519 001254 013746 oo0004 TO: MOV ae4,-(%6) 

S20 001260 012737 O01312 oo0004 MOV aCSRT.ae4 

S21 001266 012777 1003 177504 MOV #100377, 3CSR 

See 001274 oooo00s RESET 

S23 001276 032777 100377 177474 BI #100377, CSR ; 

524 001304 001413 BEG Tl - 

SeS 091306 104000 HLT ;ERROR, INIT FAILED TO CLEAR ALL BITS OF CSR. 

Se6 001310 OO04i1 BR Tl 

S27 O0l3le Oeeb26 CSRT: CMP (46) +, (%6)4 

Ses 001314 012637 o00004 MOV (%6) + ae4 

S29 001320 032777 O40000 177516 BIT #40000, aSR 

530 001326 001352 BNE rs) 

531 001330 000000 HALT ;NO SSYN FROM DEVICE 

235 ae ve TEST COUNT SET BUFFER 

534 001334 012637 o00004 t1: MOV (%6)+, 084 

53S 001340 104400 SCOPE 

S36 O01342 012777 177777 177432 MOV #-1,aCSB 

537 901350 005777 177426 TST acsb 

538 001354 001401 BEQ etn 

539 001356 104000 HLT sERR, FAILED TO GIVE ZERO*S FROM WRITE ONLY REG. 

540 001360 012737 177777 001020 MOV #-1, J8TEMP 


LOL 
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ESKuBT Pll 30-JAN-78 09:34 BASIC TEST SEQ 0011 
541 001366 012777 OO00000 177410 MOV #0, aCTR 
s42 901374 023777 001020 177402 CHP satenp, aCTR 
eda BB 4p8 teria FES sCTR CHANGED WHEN WRITTEN TO 
Sys TEST COUNT SET BUFFER TO ACCEPT’A COUNT PATTERN 
S46 ‘TEST COUNTER TO CONTAIN COUNT SET BUFFER VALUE 
547 001408 330 001020 CLR TEMP 
es 
249 DOI414 bi3 001020 177360 T3: MOV TEMP, aCSB 
3o0 OO1Nee Gea777 001020 177354 CHP TENP, acTR 
cs iis Aaa  Ige Sn POTTER 
14 001020 
4 4 NE T : REPEAT ONTIL PO OUNT N OVERFLOWS 
zed ne eee TEST nit CTR REMAINS CONSTANT IF RUN CLEAR 
SS6 oo1442e 104400 +3A: SCOPE 
es _ 
228 BS idee 1$535 1030 bai 0 MOV F-15958 ene 
560 001468 G0Se37 001020 1S: INC aa TEMP 
561 0014 001375 BNE is 
ees oo14 : 177777 177304 gr a1, aCTR 
4 051505 i HL? CHANGED ALTHOUGH RUN G 
S65 -TEST THAT cTR REMAINS CONSTANT hcer CSR IS REF’D 
Se6 001504 104400 +38: SCO! 
B63 pp 1285 013737 1030 1020 MOV #1908 aeTEMP . 
25° 001526 012777 177736 177244 1S: MOV #177736, CSR 
572 001534 017700 177240 MOV acsR, %0’ 
873 901540 13700 990000 90 177232 mov #0, a¢SR 
Be Be Ee ee 
B77 01 2 177777 177216 chp ot, acTR 
58 OOi 4000 Ee 
579 O01 1 HL CTR CHANGED BY CSR REF 
580 weet. ;JEST INIT TO CLEAR COUNT SET BUFFER WHEN IT IS =-1 
a 601874 Q 177777 177200 HOV #-1,a9CS9 
584 001608 908777 177174 eH acTR 
ee O001i6i2 104000 ;ERROR, INIT FAILED TO CLEAR CSB 
587 TEST RATE ‘Select (BIT,2) MAY BE SET AND’ CLEARED 
588 001614 104400 ts: SCOPE 
589 001616 12777 oo00002 177154 MOV #2, CSR 
590 O0lbes 777 000002 177146 CMP We acsR 
591 001 1401 BEQ +4 
592 001634 104000 HLT ;ERROR, CSR NOT = 2 
593 001636 012777 OO0004 177134 MOV 84, 3CSR 
594 001644 2777 000004 177126 CMP #4’ JCSR 
59S 001652 1401 BEQ +4 
596 001654 104000 HLT ;ERROR, CSR NOT = 4 
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C2KWBI.P11 30-JAN-78 09:34 BASIC TEST SEG O012 
7114 a6, 
36 BIBER BAS555 BBBBBE t5oide Hey «SB BERR 
599 001672 001401 BEQ +4 
600 001628 94000 wees HLT von sERROR, CSR NOT = 6 
ee 
£83 001 Re2935 175038 $F akeR 
: 001710 1 1008 : cr an ERROR, CSR NOT = 0 
pBd - TEST mobe (BIT 3) CAN BE SET AND CLEARED ; 
606 001712 104400 te: SCOPE 
607 001714 012777 OD0010 177056 MOV #19. aCSR 
pg ‘ 000010 177050 #10, aCSR 
140i 4 +4 
610 17 i HLT ;ERROR, CSR NOT = 10 
bie Bi 280 55 155839 st Fidts 
et ae 1549 1401 Q +4 
=e wer wits att wom tesa oes 
B16 901750 h t7: SCOPE 
617 O01 o3799 000020 177020 MOV #20, 9CSR 
618 901760 gee777 000020 177012 che #20, aCSR 
£20 001790 209000 HL , ;ERROR, CSR NOT = 20 
1 O01 177002 CLR acsrR 
622 001776 005777 176776 TST acsrR 
623 O02002 001401 BEQ +4 
624 002004 104000 ;ERROR, CSR NOT = 0 
PSE 
627 - TEST INTERRUPT ENABLE (BIT 6) CAN BE SET AND CLEARED 
9020 1 a 177776 13: Sour #34 SET PROCESSOR PRIORITY LEVEL 7 
£53 ease 12 18335 rater tera 176754 ey $100 SESR : 
631 O02024 OOCi00 176746 CMP #100, aCSR 
oso3s 400 FE av ERROR, CSR NOT = 100 
P34 176736 CLR acsr . ‘ , 
635 008777 176732 ts? ScSR 
bososs 46 fp4cob pre : ;ERROR, CSR NOT = 0 
638 ;TEST RUN (BIT 0) CAN BE SET AND CLEARED 
640 TSA: COPE 
641 poSpes badges 176720 LR acsrR 
642 002060 005037 001020 CLR TEMP 
643 13777 001020 176710 MOV TEMP, aCSB ;START AT ZERO 
6 777 000021 176700 MOV #21, 9CSR ‘DISABLE INTERRUPT, COUNT UP, SET RUN 
at i Gse777 000001 176672 BIT #1, CSR :CHECK IF ZERO IS STILL SET 
64 Bps116 1 rt : ;CSR LOST BIT O AFTER BIT INSTRUCTION 
648 O0ell2 104400 SCOPE 
GS BBs Baie szesse anc: 
651 O021e% 013777 001020 176650 MOV TEMP, aCSB ;START AT ZERO 7 
652 O02132 012777 O00020 176640 MOV #20, CSR :DISABLE INTERRUPT, COUNT UP, DO NOT SET RUN 


NO1 
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CZ2KWBI.P11 30-JAN-78 09:34 Basic TEST SEQ 0013 
653 000001 176632 BIS #1,2CSR ;SET RUN 
bes 000001 176624 BIT #1, OCSR :CHECK IF BIT O IS SET 
658 te ;CSR LOST BIT O AFTER A BIS INSTRUCTION 
6 SCOPE 
6 1 CLR acsr 
1 CLR EME ‘ 
1 176602 MOV TEMP, aCSB ;START AT ZERO 
661 000021 176572 MOV #21, 9CSR :D1 E INTERRUPT, COUNT UP, SET RUN 
bbe 990080 176564 nov 0 ocoR ;LEAQ RESET RUN 
1 176556 BIT #i,ac ; CHECK 
664 BEQ +4 :BRANCH IF NOT SET 
66S HLT :CSR PICKED BIT 0 ON A MOV. 
4 
668 ; TEST FIX (BIT 5S) TO SINGLE CLOCK COUNTER 
669 : SET UP/DN (BIT 4) =0 TO ENABLE COUNT DOWN 
670 410 OPE 
671 176544 LR 
67, 177777 176540 8-1,acS 
6 177776 001020 MOV #-2' TE 
674 176See TIOR: MOV 
675 1020 176520 CHP TEMP, ICTR 
677 T ;ERROR, COUNTER NOT = TEMP, DIDN'T COUNT DOWN 
678 001020 Cc TEMP :-1 TO’PATTERN COUNT 
673 001020 oo0000 MP TEMP, #0 ; DONE ALL COUNTS? 
p33 TET EMG BbrrSdscd $2 BRBaCE Souse OE 
e = 

63 902304 19400 tit: “Store 

NOE 176466 CLR 
68S 002312 005077 176464 CLR a 
4 Bosses 018777 est TLIA nov 826 See 
688 002332 Ges 001020 176444 che TEMP, OCTR 
690 ossie 104900 HL ;ERROR, COUNTER NOT = TEMP, FAILED TO COUNT UP. 
691 001020 INC TEMP *41 TO’ PATTERN COUNT 
692 3727 001020 oo0000 CMP TEMP, #0 ;DONE ALL COUNTS ? 
6393 00 1362 BNE Til = NO 
= ; TEST CLOCK TO COUNT DOWN AT ALL FREQUENCIES 
696 ti2: SCOPE 
Bar posses boeaey 176412 err —acsr 

002366 b1e777 000002 176406 MOV #2, CSB ;COUNT SET BUFFER TO 2 
699 002374 012777 1 176376 MOV #1’ aCSR sDOWN COUNT , LOOKHZ, GO 

002402 013737 001024 0601020 MOV asEL1, asTEMP 
201 Soeais ie 176364 T12A: TsTe csr 
03 16 49 000001 001020 ADD #1. J8TEMP 
704 Odean 001374 BNE T12A 
70S 0024 0427 000001 176344 BIC #1,aCSR 
oOo OpSHsE | Bbeee? 176342 T128: TST acTR a, 2 ee eee 
708 O02e442 001401 “ ‘BEQ 44 





B0e 
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TS? 
C2KWBI Pid 30-JAN-78 09:34 





TEST SEG 0014 
70S 902444 104000 HLT ;ERROR, COUNTER DID NOT COUNT DOWN TO O 
710 

at - LOKHZ 

sig #13: sc 

71 CLR acsrR 

714% MOV se, dCSB 

71S MOV a3. 0CS ;DOWN COUNT, 10KHZ, GO 

718 MOV aadeEL2, aeTEMP 

ca T13A: pre cs 

? BoD £1 BeTENP 

783 et Scse 

rd HLT : ;ERROR, P INTR (BIT 7) NOT = lL. 

783 7138: TST acTR 

7 BEG +4 

725 HLT ;ERROR, COUNTER DID NOT COUNTDOWN TO O 
726 -LINE FREQ. 

727 t14: SCOPE 

738 S aeXORFLG 

7 BMI Tl 

33 “Ovo 

732 MOV a5 ,9c3R ;DOWN COUNT, LINE FREG., GO 

733 MOV asbEL3, aeTEMP 

734 TI¥A:  TSTB acsr 

735 BMI 14g 

7 ADD #1, JeTEMP 

7 BNE T14Aa 

738 BIC #1,aCSR 

739 104000 HLT ;ERROR, P INTR (BIT 7) NOT=1 

ouo 002620 Ad 176160 T14B: ist acTr 

74, Bpsese i ere : ;ERROR, COUNTER DID NOT COUNT DOWN TO O 
ras goo #58 "Scope 

oue Oueese oe? ae ha 

74? O0eb42 reread 176132 CLR acsrR ; 

748 002646 012777 OO00002 176126 MOV we, aCSB 

749 002654 016777 000007 176116 MOV 87, CSR ;DOWN COUNT, EXT., GO 

750 O02e662 O1 632 001032 001020 MOV aedEL4, JeTEMP 

tes bose topdig fet rasa: eee 

733 002676 Obe737 000001 601020 ADD #1, SeTENP 

755 DOS50e 0427 000001 176064 Bye #1,aCSR 

756 002714 104000 HLT :ERROR, P INTR (BIT 7) NOT=1 

757 002716 005777 176062 T1S8: TST acTrR 

758 002722 001401 BEQ +4 7 
ca 002724 104000 HLT ;ERROR, COUNTER DID NOT COUNT DOWN TO O 
4 2 s TEST CLOCK TO COUNT UP AT ALL FREQUENCIES 

763 002726 104400 tie: COPE 

764% 0027230 905077 176044 +s a8 acsR 


CZKWBHO KW11-P RT C.K 


C2KWBI.P11 

76S 734 
766 poSoae 
ae 
59 

770 002764 
77 

A ies 
77 

ha 003004 


BROS se sea TER Bae SRRSERER a Ion 


Se ceoe 
uteaaensuectteme 


DOWDODWODOOOOD 
ee oe ee 
OWONCTUSWMe-O 


30-JAN-7: 


ee 
7 
1 


TST 

8 09:34 
177776 
000021 


i7ebi6 


000001 
000001 
178774 





ye ee 
PNETELEEERPSENGER 8 


Beene 
ROVPOORORuAOrON 
EneBN TO 


58 
£0 


MACY1L1 ween 


176040 
176030 
001020 
001020 


175776 


1757S 
17874 
001020 


001020 
175710 


1P8ehe 


001020 


001620 
175614 


001020 


T16A: TSTB 


T17A: TSTB 


MO 
T18A: TSTB 


CLR 


M 
Ti9SA: pre 


02 


#-2,9CSB 
#21'a9CSR 
WOEL1, caTENP 
C 


168 
#1,aaTEMP 
T1664 
#1,aCSR 


acTR 
+4 


CSR 

e- 98 
#23,0CS 
#DELe, deTEMP 
1 

81, aeTENP 
#1,aCSR 

acTR 

+4 


Q#XORFLG 
19 

acsrR 

e-c, 

it 

as0EL3, aeTEMP 
9CSR 

11 oe TEMP 
T18A 
#1,aCSR 
aCTR 

4 


ac 

8-2,aCSB 
#27,aCSR 
asDEL4, as TEMP 
aCSR 


T1398 
#1,aeTEMP 


30-JAN-78 09:35 PAGE 15 
ASIC TEST 


;UP COUNT, 100 KHZ, GO 


; ERROR 


; ERROR 


;UP COUNT, 10 KHZ, GO 


; ERROR 


; ERROR 


;UP COUNT, LINE, GO 


;UP COUNT, EXT FREG, GO 


SES 0015S 
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C2KWBI. 


Soe SRRe 


cae 


Se ag ab OL aE EEE 


ou 


wo 
N 
~ 


S388 
EWN 


@ 
N 
o 


Pll 


Bub95 
104 


1401 


ays 


o= = 
aH 4 
N 
g8 8 
N 


VN 


000 

eee 
Non 

wW 

N 


es 


: 


8 
-_ 
£ 
Oo 
a 


= 


isj=)a 
% 


: 


= 


ooo001 


17S5Sle 


000101 
861880 


175200 
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175516 


177776 
17S4S6 
12euad 

75440 
001020 
178416 


001020 
001020 
177776 
175342 
175324 
175314 
001020 


175272 


177776 
17S246 


001020 


BASIC TEST 
gt T19A 
I #1,adCSR 
HLT ; ERROR, 


a 
T7198: i a acTR 
BEG +4 


HLT jERROR 
+3587 THAT AP TERRUPT OCCURS TO PROPER vECTOR WITH PROCESSOR PRIORITY 4 


MOV #200,CC ;SET PROC R PRIORITY 4 

CLR ackys : CLEAR PRFERRUPT Been STATUS 

CLR CSR 

NOY “ Soe cKy ET UP INTERRUPT RETURN VECTOR 

MOV 8 SR i Pete NTERRUPT 

MOV JeDEL1, JeTEMP 
1S: INC aaTEMP 

NE 1§ 

BIC #1,aCSR 

HLT ‘ ;ERROR, INTERRUPT FAILED TO OCCUR. 
T20A: MOV Ted, aeTEMP 

TSTB aaTEMP 

BMI +4 

T :DONE NOT SET ON INT. 

BIT #1, a8 TEMP 

BEQ +4 

HLT ;RUN NOT CLEARED 

C R SR 
jTEST THB INTERRUPT occurs WITH PROCESSOR PRIORITY S 

Roy . 8240 ;SET PROCESSOR PRIORITY 5 

MOV sath SCKV ;SET UP INTERRUPT RETURN STATUS 

CLR ac 

NOV 

MOV #101, aCSR ;ENABLE INTERRUPT 

MOV 3a0eC], deTENP 
1S: INC ] 

BNE 1$ 

BIC #1,9CSR 

HLT sk ;ERROR, INTERRUPT FAILED TO OCCUR 
T21A: CLA acsRe ;RETURN HERE AFTER INTERRUPT 
pTEST THAT INTERRUPT Fist IMHIBITED WITH PROCESSOR PRIORITY 6 

AoY . ;SET PROCESSOR PRIORITY 6 

HOV sees ScKy :SET UP INTERRUPT RETURN 

Vv 

mov sibt ac — : INTERRUPT ENABLE 
1S: INC aifeia 

BNE 


CLR desr 


SEG OO16 


E02 


WBHO KWI11-P RT CLK TST MACY11 30A(10S2) 30-JAN-78 09:35 PAGE 17 
SSRMBT OPI 30-JAN-78 09:34 BASIC TEST SEG 0017 
877 003600 0004 BR T23 
? 75170 T2eea: BIC #1,aCSR 

B58 BOSE, orsa00 ee HLT :ERROR, INT SHOULDN'T HAVE OCCURRED 
B80 003612 012706 000776 MOV eBUFF , “6 
ase < eueun , TEST SINGLE INTERRUFT (MODE 0) ON OVERFLOW 
884 ake 012737 000200 177776 MOV #200,CC ;SET PROCESSOR PRIORITY 4 
ger Beaese Bleres ertte sig soy Faces 

7 12777 ? 75140 MOV #T23A, ICKV ;SET INTERRUPT RETURN 
880 hs b18777 antes 12134 MOV $131 acsrR ‘ INTERRUPT ENABLE, UP COUNT, 100 KHZ, GO 
839 S4Y 013737 00102e% 001020 MOV Jade 1, asTEMP 
890 000001 001020 T23AA: ADD #1. aeTeMP :WASTE TIME 
Bas BOSe%e 42377 oO0001 175100 mle 
Bx Soiree Gea? yr ress: Rose BETRn AOE ae en” SatERRDe ro 

175072 : L ; . 

89S Bo33 be 12706 000776 Vv aGUFF , %6 :RESET STACK 
896 -TEST REPEATED INTERRUPT (MODE 1). 
897 003712 104400 t24: SCOPE 
B48 14 012737 177700 001016 MOV 8-100, TEMP1 ;SET UP_COUNTER FOR INTER 
839 12777 003 175056 MOV #7248. ICKV :SET INTERRUPT RETURN 
900 003730 012777 OO00010 175044 MOV #10, a¢SB ; UP COUNT SET BUFFER yk. x 
9G O: 000111 175034 MOV #i11,aCSR : INTERRUPT ENABLE, REPEATED INTERRUPTS, 109 KHZ, 
902 744 16023 001024 001020 T2e4A: MOV aadEL 1. aeTEMP 
303 062737 000001 001020 ADD #1, aaTEMP 
oe boares pNe?9? 00001 175010 BNE #1, aCSR 
3906 003770 104000 HLT : ;ERROR, INTERRUPT FAILED TO OCCUR 
907 003772 406 BR T24C 
908 003774 O22b26 T2e4B: CMP (6)+. (6)+ ;POP_STACK 
3909 003776 005237 oO01016 INC TEmPI :DONE 100 INTERRUPTS? 
810 o04002 001360 BNE Te4A NO 
311 oo04G04 005077 174770 CLR acsR >CLEAR CLOCK 
913 
o,4 
315 
316 ; SYNCHRONIZATION TEST 
317 ;NO. 1 FOR 
318 ;KW11-P BOARDS THAT 
319 [ARE REV F OR GREATER 
351 
922 004010 104400 T24C: SCOPE 
923 OO40l2e o0S5003 CLR %3 ; 
924 004014 032777 oOD00020 175022 BIT #20, aSR 
925 004022 001002 BNE 1$ ; 
926 000137 o04264 Jip Tas ; 
$27 004030 012777 O10000 174744 1S: MOV #10000, acsB :LOAD COUNTER 
$28 004036 012777 000001 174734 MOV #1,acSR :GO COUNT DOWN, 100 KHZ 
929 017700 174734 MOV actr, x0 :SAVE CTR 
930 OO40SO O20027 610000 CMP %0, #10000 :DID COUNT INCREASE? 
931 004054 101404 BLOS 2s :BRANCH IF OK TO 1$ 
$32 O040S6 010037 oD01020 MOV 70, JeTEMP ; 
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933 o040be 
934 O04064 
935 

936 00407e 
937 9004074 
938 

939 

940 

941 

34e 

943 

944 

945 

S46 

947 004076 
948 004100 
949 004104 
950 O04112 
951 OO04116 
9Se O04lee 
953 004130 
954 004136 
955 004144 
956 

987 

9$8 0041Se 
959 004152 
960 004160 
961 004164 
962 004170 
363 004174 
964 O04200 
96S O04204 
966 O04e06 
967 

368 

969 

970 

971 9d04210 
972 OO4e1 
973 O04e1 
974 OO4ee2 
975 2e4 
976 230 
977 094234 
978 

3739 o042 
980 004240 
981 d04e44 
982 O004e44 
983 

984 O04246 
98s 

986 o0042S0 
987 O004eS4 
386 O04eSE 


104000 
00 


001355 


oooo00 


174706 


174702 
000340 


006632 
000170 
174SS6 


174544 
004264 


004246 


174S4O0 
174530 


MACY11 30A( 1052) 29: 
BASIC 


O00eS26 


1746S6 


174626 


002460 


006632 


FOe2 


TEST 
HLT 
BR T24D 
2s: CLR acsR 
INC “3 
BNE 1$ 


FO ase ye) See ae TEST 
2 gt W11- 


{BOARDS T Sato 

:REV F OR MOREATER 

T240: SCOPE 
MOV OCKV, -(%b) 
MOV #340. aPSW 
CLR TIKTIK 
CLR CNT 
MOV SCLKSER, JCKV 
MOV #300 ackvs 
MOV 0, acse 
MOV niet Seer 

LOOP: 
MOV #340 aPSW 
JSR PC. TYPE 
CLR apsw 
MOV TIKTIK,R1 
JSR PC, TYP 
CMP TIKTIK,R1 
BNE 1s 
HLT 

1$: 
INC CNT 
CMP #120. ,CNT 
BNE L 
MOV (%6)4, ICKV 
CLR acsrR 
IMP Tes 

CLKSER: 
INC TIKTIF. 

CLKXIT: 
RTI 

TIKTIK: DO 

TYPE: STB aTCSR 
BPL TYPE 
MOVE RO, JTDBR 


JAN-78 09:35 PAGE 18 


+ SYNC ERROR 
NO TEST 


;CLR_ CSR . 
:NO OF TIMES THROUGH PROGRAM DETECTS 2/16) 


:2(16) YET, IF NOT GO BACK TO LOOP 1 


i SAVE cL Oek VECTOR 
TER 
TION COUNT 


arcing DOWN 
EINTR MODE 


INTRS 
7 


AR_I.C. 
41 8 ES1 ON REV F 
ATER ONLY 


;KW11 
; LOCATIONS 
;BOARD & G 


TIONS? 
BACK TO LOOP 
ONTO THE VECTOR 


ROL _REG 
NEXT TEST 
: INC CLK COUNTER 
;ELSE EXIT RTN 


;READY TO SEND 
:BR IF_NOT 
: SEND THEM A MESSAGE 





rs) 


SeRSesese 


° 
aR 


Be 


OO0000000000 
= be eh be be ee 
Ne Oww NON EwMHOs 


CERI RNRTER” 


VERB RR eRe Sh 


2 


Ca ee ed eed ed ed ed ed ed ed ed ed ede ed ed el et ed ee et et et et et ee 
EwMH ODO VON LOD 


ooo 


RT Cik 


104400 
777 


77 
012777 
012777 





ST 
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oo4ebe 3900207 


ooo004 
Ne 
17447 
000000 


000021 
004416 
174446 
174442 
174430 
0000e1 


004416 
174404 


ooco0s 


001020 


174270 
000000 
0000e3 
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174550 


174466 
1744S6 


001020 


174424 
174414 


001016 


002144 
002140 


174264 
1742S4 


GOe 


30-JAN-78 C9:35 PAGE 


BASIC TEST 
RTS PC 


-TEST 100 KHZ REPEA ABILITY 
tes: SCOPE 
IT #4, aSR 
NE 3$ 
IMP T27 
3S: CLR acsR 
MOV #0, acsB 
MOV vel acSR 
JSR RS, DELY 
STB acsr 
BP 
HL 
1S: MOV aCTR, JaTEMP 
CLR acsR 
MOV #0, aCSB 
MOV s21,acSR 
JSR RS, DELY 
TSTB acsr 
BPL 2s 
HLT 
2s: MOV acTR aaTEMP1 
JSR S,CACL 
HLT 
BR TeSA 
DELY: CLR acsR1 
MOV #1130, acSB1 
MOV sel atsri 
1S: TSTB acsRi 
: BPL 1$ 
RTS RS 
CACL: MOV aeTEMP, RO 
MOV aaeTeMPl R11 
SUB RO,R1 
BPL 1$ 
NEG R1 
1S: CMP #S5,Ri 
BLT 2s 
TST (RS)+ 
2s: MOV R1, TEMP 
RTS RS 


;TEST 10 KHZ REPEATABILITY 


;THIS TEST IS THE SAME AS Te2S EXCEPT IT IS 


FOR 1OKHZ. 
tesa: SCOPE 
CLR JCSR 
MOV #0, aCSB 


MOV #23, aCSR 


SEXIT IF ONLY ONE CLK 


SO SAVE CTR 


;HERE_WE ARE SAVING SEC CNT 
;GO0 DETERMINE ACCURACY SF CNT'S 


;DELAY SUBROUTINE 


;WATT 600 MIL. 


;COMPARE CTR1 WITH CTRe 


;OIFFERENCE MUST SE LESS THAN S 


;UPDATE RETURN 
;DEFRENCE FOR PRINT OUT 


CZKWBHO KW11-P RT CLK TST MACY11 30A8(1052) 30-JAN-78 09:35 PAGE 20 
-Pil 30-JAN-78 09:34 BASIC TEST 


BB4850 P4288 acer 
004534 1S 


174240 001020 : aCTR, aeTEMP 
dCsR 


174222 80, wCSB 
174212 #23 acsR 


Beet 


es 
Tat 8 : Ree aR renrs 


PEATABILITY 
THE SAME AS TeS EXCEPT iT IS 


@eXORFLG 
Te? 


se ap peace 


174142 
174132 


: 


S5cccs 
ddan 


001020 : acTR, ae TEMP 
acsR 


174100 #0, aCSé 
174070 #25, 3CSR 
RS, DELY 
acsr 
2s 
HL 
001016 2S: OCTR, ISTEMP1 
RS, CACL 


SR 
HLT 
- TEST ERROR (BIT 15) TO SET WHEN INTERRUPT IS NOT SERVICED IN REPEAT MODE 
te7: SCOPE 


acsR 
177776 40,CC 


is ba cos ERE 


® 
N 


:SET PROCESSOR PRIORITY 7 
:SET COUNTER FOR FAST INTERRUPTS 
#111, 3CSR :INT EN, REPEATED INT, DOWN COUNT, 100 KHZ. GO 
aadel1, aeTEMP 

00i020 a #1, a8TEMP 
173766 oF acsR 
000001 173756 #1,aCSR 


173750 acsR 
173744 acsR 
005024 34 


Reese 


é 


;ERROR, ERROR (BIT 15) NOT SET 


BYRNE 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


—-Q00000' 
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CZKWBI.P11 30-JAN-78 09:34 BASIC TEST SEG 0021 
1101 ooS036 104000 HLT sERR, FAILED TO CLEAP WHET REF. 
i102 TEST BIT 1S IS CLEARED BY INIT 

110s poebds «Aises> 00340 177776 tera RS aan. ce 

é 

1105 atta 615935 000002 173724 MOV $2 9086 

1108 o00S0S6 O01 000111 173714 MOV #1 

110 G05064 013737 0010e4% 001020 MOV asdeli, aaTEMP 

1108 72 062737 000001 001020 ADD #1, deTEMP 

1109 905190 1374 BNE .-6 

1110 0051 777 173672 TST acsr 

1111 005106 100404 BMI 1$ 

1112 005110 042777 O00001 173662 BIC #1,aCSR 

1113 005116 104000 HLT :BIT 1S NOT SET 

1114 005120 o00005 18: RESET 

tie Beeise eaco, 179652 as 

1117 005130 104000 HLT :BIT 15 NOT CLEARED @Y RESET 
1118 005132 104400 SCOPE 

1120 -BELL ON PASS COMPLETE 

1l2@1 005134 012777 oo00207 173650 tSTEND: MoV #207, JTDBR 

ll2@2 O0S5i42 105777 173646 TSTB aT TCSR 

1123 005146 100375 BPL 

1124 005150 012777 oD0000 173634 MOV #0, JTOBR ;SEND A NULL CHAR. 

1125 005156 105777 173632 TSTB aTtsr 

1126 005162 100375 BPL _-4 

1127 005164 613702 oD004e2 MOV as4e, x2 

1128 005170 001405 BEQ TRPA 

1129 005172 o00005 RESET 

1130 005174 OO0471e LOGICAL: JSR “7,(2) 

1131 005176 Oo0240 NOP 

1132 005200 o00e40 NOP 

1133 O0S20e 900240 NOP 

1134 005204 000137 001150 TRPG: IMP BEGIN 


JO2 
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EeKUBT Pit 30-J8N=78 09:34 pasic Test s£4 0022 

1135 

.SBTT TIMING TEST 
1138 ‘RING. TELETYPE BELL AT !0 SECOND INTERVALS USING REPEATED INTERRUPT MODE 
1138 :1ST MINUTE = 100 KHZ 
1139 :2ND MINUTE = 10. KHZ 
1140 :3RD MINUTE = 
Lia :4TH MINUTE = EXTERNAL 

143 005210 0127 77 BEGINI: MOV #BUFF . %6 
tsa 005214 eta 011652 JSR %7, SWADI :HAS THIS CPU HAVE A SWITCH REG.” 
Hise Gossee Glirrr Goumue yess = BY Sa Bek 
tias 34 p1s535 00S602 000024 MOV aPWRre, 24 ; INIT POWER FAIL POINTER 
iS Bcamamaon 100 KHZ 
11SQ OO0S244 012777 141520 173530 ° MOV #SO000. ,3CSB ; INIT COUNT SET BUFFER _FC.¢_.S SECONDS 
1151 O0S2S2 012700 177772 MOV 8-8, 70 :COUNT 6(10 SECOND) INTERVALS 
1152 005256 012701 177754 T28: MOV $-20. ;COUNT 20(.5 SECOND) INTERVALS aa 
1153 O0Se62 012777 000111 173510 MOV #ill, aCéR :100 KHZ, REPEATED INTERRUPTS, INTERRUPT ENABLE, GO 
1154 005270 000001 T2BA: WAIT 
1155 005201 INC “1 ;DONE 10 SECONDS? 
1156 005274 001375 BNE T2BA NO 
1157 005276 105777 173Si12 TSTB aTCSR 
1158 005302 100375 BPL 4 
1159 005304 012777 O00e07 173500 MOV #207, JTOBR 
1160 O0S31i2 Oo0S200 INC %0 ;DONE 6 TIMES? 
1161 005314 001360 BNE T28 ; 
11be 005316 042777 OO0101 1734S4 se at BIC #101,aCSR :YES DISABLE INTERRUPTS 
1164 005324 012777 011610 173450 ' MOV #S000.,3CSB ; INIT COUNT SET BUFFER FOR .S SECONDS 
1165 005332 Ole70C 177772 MOV #-6,%0° ; COUNT &(10SECOND) INTERVALS 
1166 005336 01270 77754 T29: MOV 8-20. .% i COUNT 20(.5 SECOND) INTERVALS é 
1167 2 13997 0113 173430 MOV #115 0ateR 10 KHZ, REPEATED INTERRUPTS, INTERRUPT ENABLE, GO 
1168 005350 000001 T29A: WAIT 
1169 005352 O0S201 INC “1 one 10 SECONDS? 
1139 1b2353 173432 eee 8 oaTCSR iMeS. RING BELL 
1173 Soesea atee7? oo0eD7 173420 fy #207, aTDBR os 
1174 005372 Bhes00 INC — ;DONE 6 TIMES? 
1175 005374 001360 BNE Teg NO 
1176 005376 042777 000101 173374 ania BIC os sf tGnegt ar cone rites: DISABLE INTERRUPTS 
1178 OOS4O4 005737 OD06e2S2 . TST aeXORFLG 
iia0 posts h90955 001130 005570 a BEGIN 
8 i 

1181 gos4e0 032777 000002 173416 BIT we asp 
1183 boe4 012737 000764 o00S570 — MOV #S00. ,LINE 
1185 O0S436 013777 005570 173336 ’ MOV LINE, acsB ;INITIALZE COUNT SET BUFFER FOR 10 SECONDS 
1186 OOS444 012700 177772 MOV 40 ;COUNT 6 (10 SECOND) INTERVAL 
1187 O0054SO 012777 OO011S 173322 MOV 2118, aCSR !LINE, REPEATED INTERRUPTS, INTERRUPT ENABLE. GO 
1188 DDEHER ipeee> 173330 on ae 
1190 005464 100375 BPL “4 


KOe 


CZKWBHO KW11-P RT CLK TST MACY11 30A(10S2) 30-JAN-78 09:35 PAGE 23 ea 
€Z2KWBI.P11 30-JAN-78 09:34 TIMING TEST seo 0023 
1191 oos4 777 000207 173316 MOV #207, JTDBR ;RING BELL 

1192 4 00 INC %0 :DONE 6 TIMES 

1193 005476 001367 BNE T30 NO 

1194 905800 2777 000101 173272 IC #101, aCSR ; YES--DISABLE INTERRUPTS 

1195 506 032777 000001 173330 IT #1, 95R 

1196 005514 001235 BNE Betint 

1197 ;EXTERNAL (LINE FOR MAINTENANCE ) ° 

1198 005516 013777 00SS70 173256 MOV LINE, 3CSB ;INITIALZE COUNT SET BUFFER FOR 10 SECONDS 

1199 goSSe4 01 200 177778 MOV 6, % sCOUNT 6 (10 SECOND) INTERV 

1206 5 1 ? 000117 173242 se MOV $117, aCSR :EXT FREQ, REPEATED INTERRUPTS, INTERRUPT ENABLE , GO 

1202 Bossi 105777 173250 TSTB aTCSR 

1203 544 100375 BPL _-4 

1204 005546 012777 oO00207 173236 MOV #207, JTDBR ;RING BELL 

1205 005554 90S2 INC %0 :DONE 6 TIMES 

1206 005556 001367 BNE T31 NO 

1207 005560 042777 000100 173212 BIC #100, JCSR :YES, DISABLE INTERRUPTS 

le 005566 000610 BR BEGIAi : REPEAT 

1209 005570 001130 LINE: 600. 





LOe 





CZKWBHO KW11-P RT CLK TST MACY11 30A(10S2) 30-JAN-78 09:35 PAGE 24 
eSKWBT P11 30-JAN-78 09:34 SUBROUTINE Seq o0e4 

1210 .SBTTL SUBROUTINES 

lell -POWER FAIL HANDLERS 

121¢ 905572 rf) 2737 001150 ooS646 PWRFI: MOV SGEGIN, PWRRTN 

lel 3 BR PWROWN 

1214 12737 005210 OOS646 PWRF2: MOV #BEGIN1, PWRRTN 

1215 7 005620 000024 PWRDWN: MOV @PWRUP, 24 

1317 1 000776 PWRUP : HOV SBUFF , “6 

1 %, 

isis ie 8, 

l2e1 012702 006472 MOV SMSGPWR, %2 

1222 004737 006266 JSR %7, TOP 

1223 000177 oo00000 IMP @PURRTN 

ices 001150 PWRRTN: BEGIN 

1226 ;ENTERED WITH SYSTEM TRAP CALL (HLT) 

1227 : STATUS REGISTER, COMAND REGISTER, BYTE COUNT, CURRENT ADDRESS, DATA 

1588 O0Se50 9377 th 14 173170 O20000 PRINT: Bir US ch s20000 Test FoR FRuiet RINT OU 

1230 RTI : INHIBIT, RETURN TO MAIN STREAM 

1 33 906370 MOV anSG1 %2 

le 7 764 TST PRINT! 

1$33 36 Te 006432 ay anece %2 

12 bos? D0Be66 JSR %7 , TOP ;PRINT ERROR HEADING 

1 64 INC PRINT1 

le 10 011602 MOV (6), x2 

1339 BOs716 oou737 05786 ion 45° OC TPRT PRINT PC 

1240 pees 28 T7582 i S08 MOV acsrR, xe 

1241 7. 766 JSR %7  OCTPRT ;PRINT STATUS REGISTER 

love 7 7 MOV ag R.%2 

1 7 66 JSR %? , OCTPRT ;PRINT COUNTER 

1244 005742 013702 001020 MOV TEMP. %2 

1245 005746 004737 005766 JSR %7 OCTPRT ;PRINT TEMP 

1e4g nicest 777 173066 r ash :CHECK SR FOR HALT SWITCH 
+ 

1546 09001 HALT ;HALT ON ERROR UP 

1249 005762 o00002 RTI :RETURN TO MAINLINE 

1250 005764 o00000 PRINT1: O 

1251 -PRINT OCTAL VALUE IN REGISTER2 

1252 005766 012737 000060 006100 OcTPRT: MOV #°0, CHAR ; INITIALIZE 1ST NUMBER AS 0 

1253 774 005702 TST %, :IS VALUE POSITIVE 

1254 005778 100003 BPL OcT1 :YES PRINT 0 

1255 012737 000061 006100 MOV #°1.CHAR :NO PRINT 1 

1256 006006 7 006102 OcTi: JSR %7, OCTP 

1257 906016 1 ROL %2 

1258 14 102 ROL x2 

1259 906016 012737 177773 006076 MOV #-S,OCT ;COUNT S DIGITS 

1260 102 OcT2: ROL %2 

lee] O060e6 006102 ROL x2 
% 

1525 ppp ae need 006100 MOV 48 CHAR ;SAVE DIGIT 

1264 036 042737 177770 006100 BIC #177770, CHAR :CLEAR OTHER BITS 

1265 O06044 052737 OO0060 006100 BIS #60, CHAR :MAKE ASCII DIGIT 
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CZKWBI.P11 30-JAN-78 09:34 SUBROUTINES SEG 002s 
% 
188 BBeHe6 BG8799 006102 ie *8,0ctP ; PRINT 
1 % 
1269 37 006076 INC OCT :4#1 TO DIGIT COUNT 
1270 1 BNE OCT :NOT DONE 
1271 006120 S %?, SP3 
1 2e RTS %7 sEXIT 
137 OCT: 
1274 i CHAR: 
1275 0061 OCTP: TSTB  aTCSR 
1 : -4 :WATT FOR READY 
1878 172674 a CHAR, JTOBR : PRINT 
1 ll RTS 47 
ie BEIT > BERPES asraa aa 
be Bis Rh re 
1283 006132 SP3A: .ASCII ;/ /; 
1284 "EVEN 
1See 006136 SCOPEB: CMP (6)+,%6 ;REPOSITION THE STACK 
1287 006140 MOV (6)+°CC 
1288 006144 IMP JRETURN ;SCOPE RETURN 
1 -SCOPE OR/AND ITERATION LOOP FOR EACH TEST 
isaq 006150 172666 SCOPEC: BIT eGaOUS ase ; TEST SR FOR SCOPE 
aed: ace role 
1294 164 15 
aed coooos «RY 
i 37 TET 98177060 Me hates 
1295 172626 1S: Bry , iRS RES? FOR ITERATION 
1300 BNE SC : INHIBIT ITERATION 
1301 001022 CMP SCOPEF., ICOUNT 
1 BEQ pe ;EXIT - DONE 
1303 NC F ; INCREMENT COUNT 
ia ; LOOP 
1 SCOPEG: CLR OP ;CLEAR COUNT 
126 MOV 9%6 , RETURN i BAVE SCOPE TURN POINTER 
1 RTI :RETURN INLINE-NEXT TEST 
1308 COPEF: O ;COUNT LOCATION FOR INTERATION LOOP 
1308 XORFLG: 0 
i monary bss. sik 
1312 006262 SCOPEB 
1313 006264 RETURN: GIN ;ADDRESS OF LAST TEST 
1314 ; MOV OF MESSAGE TO REGISTER 2 
1315 : THEN JSR %7, TOP 
1318 142777 000177 172520 top: . BIC #177, aTCSR ;CLR_INT FLAG 
131 1 37 006366 MOV (2) +’ EOMK :MOVE IN EOM MARKER 
1318 121 006366 TOP1: CMP a%2, COMK :COMPARE FOR EOM 
1320 DObS0e ponSDe RTS a iMES, EXIT 
% ;YES, EX 
1321 006310 i2l227 000100 CMPBs«d%2, 8’ : 
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€2KWBI.P11 | 30-JAN-78 09:34 SUBROUTINES SEG 00268 
ec a i il 
1436 12701 010416 MOV STABLE, “1 


13, SBMS BOISE BREE orsce Hao a: UTES 


DOS 
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CIKWBI.P11  30-JAN-7@ 09:34 SUBROUTINES S€% 0029 
1439 0070 2737 001130 010536 MOV OOO. CLK4+2 
1933 882985 846135 setses IMP aeinit 


a 


E03 
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C2KWBI.P11 30-JAN-78 09:34 SUBROUTINES j SEG C030 
i441] 
i#4e 007064 012706 O00776 4602: MOV aBUFF “6 i 
1443 OOT070 O04737 O116S5e JSR %7 , SWAD? HAS THIS CPU HAVE & SWITCH REG. 7 


1444 907074 gOso?? 177546 CLR aps 


FOS 
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CeKWBI.F li 30-JAN-78 09:34 SUBROUTINES 


i4@S oc7i00 Olers? iPr733) «(OOTe74 MOV a-45 ,CLK+2 ;60H 


CZKWBHO KW11-P RT CLK TST 
CeKWBI.F 11 30-JAN-78 99:34 


ig4e oC7106 Sler37 000135 


MACY11 320A‘ 1052) 


007762 


GO3 


30-JAN-78 09:35 PAGE 32 
SUBROUTINES 


MOV @13$,CLKIi+e ° 
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MACY11 30A(10S2) 


o000e4 


177222 


171414 


171402 


171372 


177106 


HSO2: 


MOVE: 
1$: 


INIT: 


START: 
WAITA: 


WAITB: 
CLKON: 


30-JAN-78 09:35 PAGE 33 


SUBROUTINES 

MOV aTABL,%O 
MOV #TABL3, %1 
JSR %S, JUMOVE 
MOV #00 CLK 342 
MOV #600. ,CLK4+2 
IMP #INit 

MOV 


MOV orae LK+e 
MOV £ LKi+2 
MOV sTABL, %O 
MOV #TABL4,%1 
JSR “8, deniOve 
MOV #0: CLK3+2 
MOV #580. CLK4+2 
IMP aaeINit 
MOV #-7,%2 
MOV (%154, (40)4 
INC x2 
BNE 1$ 
RTS “5 
MOV PWRF 1, 24 
MOV SBUFF' %6 
CLR aaLST 
CLR aanMsT 
MOV #60, J#HRS! 
MOV #60, J8HRS2 
MOV #60; JaMINI 
MGv #60, JeMINe 
MOV #60, 38SEC! 
MOV guseCe 
MOV BCLKI. aCKY 
MOV #340 ac VS 
MOV ak Int aKVEC 
MOV #200, ak 
MOV 8200, aPVECS 
MOV #190 SR 
CLR aacLKFL 
CLR aeINTFLG 
CLR acSR 
CLR acée 
BIT #2, JSR 
BEQ CLKON 
WAIT 
BIT #1,aSR 
ae: 

#4, JSR 
BEG 3 
TST JaCLKFLG 
BNE WAITA 


@csBl 
MOV #KOUT, JCKV1 


sHAS THIS CPU HAVE & SWITCH PEG.” 
; SOHZ 


INITIALIZE 


;WAIT LOOP, SW 1 CAUSE WAIT 


;SW O TURNS ON CLK2 
;SW 2 DETERMINES PRESENCE OF CLOCK 2 


;CLKFLG ALLOW CLK 2 TO BE TURNED ON 
;ONLY ONCE 


0033 


I03 


C2KWBHO KW11-P RT CLK TST MACY11 30A(10S2) 30-JAN-78 09:35 PAGE 34 
C€ZKWBI.P11 30-JAN-78 09:34 SUBROUTINES 
1503 007474 O12 000200 177102 MOV #200, aCKVS1 
1504 007502 012737 177777 O06606 MOV 8-1, JOCLKFLG 
150S G07519 012777 141521 177056 MOV #141521, aCSB1 
1568 007516 012777 GoOoli32 177052 MOV #113, aCSR1 ;TURN ON CLK 2 
1507 00 137 007432 IMP WAITB 
1508 0075 037 006606 3$: CLR OeCLKFLG :CLEAR CLk 2 IF PRESENT 
1509 00 032777 OO0004 171302 BIT #4, aSR 
1510 007542 001404 BEQ 4$ 
iSil 1 CLR acsRi 
1Si2 007550 005077 177020 CLR acsSel 
1513 007554 000137 007422 4$: IMP WAITA 
iSiS oO 017701 177036 KINTR: MOV OKOBR,%1 ;KEYBOARD INTERRUPT H@NOLER 
1516 007564 042701 177600 BIC #177600, %1 :STRIP JUNK 
1517 007570 O2e701 000007 CMP a7, %1 ;I1S CHAR'A tG(CONTROL-G)? 
1518 007574 001557 BEO CNOSWR :IF YES,GO TO CNGSWR 
15i9 007576 O22701 000011 CMP #11,%1 :IS IT A CNTRL I ? 
1520 007602 001404 BEO KIN 
1521 007604 022701 o00024 CMP #24. %1 :IS IT A CNTRL T ? 
1522 007610 001464 BEQ KOout 
1523 007612 o00002 RTI 
125¢ 
1526 007614 77 171160 KIN: CLR acsrR ;HANDLER FOR CTRL I 
1527 7620 171156 CLR acsB :SETUP TIME OF DAY 
1528 007624 012737 177772 o06632 MOV 8-6, JSCNT 
1529 7632 006642 006634 MOV #HRS1, J#CNTL ; INPUT 
1530 007640 OO6ES6 CLR LST 
1531 007644 005037 006660 CLR MST 
1532 007650 012777 007710 176750 MOV #K INI, IKVEC 
1533 007656 o00002 RTI 
1535 01 007560 176740 KINI2: MOV #KINTR, AKVEC ;AWAIT A CHAR TO START 
1536 7 eee 176730 MOV aKOBR, %1 
1236 bo7s08 B1Se77 Bobiat fotdss Stki: Mov £049 3ESR scott 
$ % ” 
1539 007706 oo00002 : RTI 
1541 007710 013704 006634 KINI: MOV JeCNT1, %4 ;STORE TIME OF DAY 
1S42 007714 017701 176702 MOV OKOBR, X1 
1543 007720 042701 000300 BIC #300, %1 
1544 007724 010124 MOV %1, (44)+ 
154S 007726 010437 006634 MOV %4' JBCNT1 
1546 007732 005237 006632 INC aetNT 
iéug OOF 5aB 603903 007660 176660 nOY AS Ne aKVEC 
8 , 
1549 007746 oo0002 1S: RTI 
1551 007750 017727 176646 007760 HOLDIT: MOV KOBR, a#HO ‘ ;DUMMY INTERRUPT SERVICE ROUTINE 
15$¢ 007756 o00002 - RTI “— es 
1664 007760 ooco00 HOLD: 0 
1556 007762 005037 O06610 KOUT: CLR DeINTFLG ; INPUT HANDLER FOR CTRL T 
1557 007766 012777 007750 176632 "MOV #@HOLDIT, JKVEC :SET DUMMY VECTOR 
1558 007774 012700 O0b64e MOV sHRS1,%0 :GET TIME OF DAY INTO 
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-Pll 30-JAN-78 09:34 SUBROUTINES 

010000 012703 Oo06662 MOV #HRS1A,%3 :WORK AREA 

919008 12704 177770 MOV #-10,%4 
10010 Oi1e0e3 1$: MOV (40)4, (634 
10012 B0S¢ INC “4 
iboie o12%01 170762 MOY eTR, x 

a . 

01008 737 006610 TST IeINTFELG ;SEE IF CLK HAS INTERRUPTED IN THIS TIME 
10026 1355 BNE KOUT :CALC VALUE OF CTR . 
19030 005/37 007674 rst gacik+2 :IS CLOCK RUNNING AT iOOKHZ ” 
1 141 
1po3e 163701 007674 SUB aaclk+e,%1 ;SUB INIT VALUE 
toss | BoeSBt ai 

010046 Ges7e7 007674 164217 CMP DRCLK+2, #-13561 :IS CLOCK RUNNING AT 1OKHZ ” 

BiOdse Bob30i 10s: Sune ot 

010060 023727 007674 177742 CMP aaCLK+2, #-36 ;IS CLOCK RUNNING AT SOHZ ” 

010066 001001 BNE 2s 

010070 006301 3$: ASL %1 

010072 OO0S000 2s: CLR %0 

010074 005003 CLR %a 

010076 C12704 010356 S$: MOV aTABL,%4 

010iGe 005701 6S: TST “1 

010104 100001 BPL 

010106 061403 ADD a%4,%3 

010110 006301 4$: ASL 

010112 005724 TST (44) + 

010114 o0S200 INC %O 

010116 O22700 coD0007 CMP #7,%0 

010122 001367 BNE ax 7 

010124 060337 006700 ADD %3, aaMSTA ;ADD VALUE OF CTR TO MST 

010130 000137 010772 IMP asectLke 

010134 CNGSWR: 

010134 o10246 MOV %2,-(6) ;SAVE R2 

010136 010346 MOV %3,-(6) :SAVE R3 

010140 SETBYT: 

010140 005037 006702 CLR TMPSWR ;CLEAR TEMP SWR 

010144 005003 CLR %3 :CLEAR R2 

010146 004737 010324 ISR PC, CRLF :PRINT <CR><LF> 

01015¢ 012702 006704 se MOV wBYT1, x2 INIT Re TO IST BYTE LOC 

010156 105777 _ 176442 TSTB aKCSR ;IS CHAR TYPED? 

10162 100375 BPL CKCSR : IF NOT, WAIT 

010164 017701 176432 MOV OKDBR, %1 tELSE MOVE THE CHAR TO R1 

010170 042701 177600 = BIC #177600, “1 :STRIP JUNK 

010174 105777 176414 7 TSTB aPCSR 

010200 1003 BPL S$ 

010202 010177 176404 MOV %1, 9PDBR 

010206 1ee701 oo0002s CMPB #26 %1 ;I1S CHAR tU (CONTROL-U)? 

010212 1752 BEQ SETBYT :IF YES,START OVER 

010214 122701 ooo015 CMPB #1S.%1 ‘ELSE IS IT <CR>? 

010220 O0i14ie2 BEO SWOONE :IF EQUAL,GO TO SWDONE 

010222 122701 oo0n1e CMPB gle.“ :IS IT <LP>? 

010226 001407 BEQ SWDONE :IF EQUAL,GO TO SWDONE 

010230 905203 INC %3 : INDICATE A CHAR INPUTTED 


oOo 
NN 
Pad 
cts 
ms 


COorra 
SS 
Soo V8UN 


BERKS 


8 


w 
Ww 


COOK KOT 
SBBVRRZ 


SPORT CTOOro 
£5 eFEEES 
ONT £ wre 


TTT Tn c 
DUOMO Ob 


=e be pe te ae ee en Be ee Be nn ee be ae Bee Bn ee ee en ee se be en fe Bw fee an ae ae ee ee Pe eae De ee en ne Pe ne ee Pe ee Pn Bn Pe 
REEeeeeeeeeh 
OWONTULCWM--OwW 
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7 7777 BIC #177770, “1 ;LEAVE ONLY BINARY # IN R 
810636 T1018 nite Cope ath Y, Ke iTS R2.PAST Pee TET BYTE Loe 
O1Ge4 001344 acu BNE CKCSR’ :IF NOT,GO BACK FOR ANOTHER CHAR 
19246 00703 ” TST %3 ;WAS A CHAR TYPED’ 
01 001420 BEQ 30S IFN NOT EXIT 
Oiasse 012703 006704 a MOV #BYT1,%3 :INIT R3 TO 1ST BYTE ADOR 
? ? ‘ BISB (3)+, TMPSWR ;SET LOW 3 BITS OF TMPSWR 
bioses —- CMP %3,%e ;1S R39 EQUAL BYTE ADDR IN Ra” 
10264 1407 BEQ 20 jIF YES , EXIT 
1 137 006702 ROL MPSWR ; LSE 
Biber, Goelse Gberae mot Taso Rex" 3 errs wp 
o10 765 one BR 10$ i Nex "63 GET ANOTHER # 
010304 013777 006702 170532 7 MOV TMPSWR, ISR ;SET UP NEW SWR 
010312 012603 7 MOV (6)+,%3 sREST RE R3 
010314 Ole60e MOV (6)+.%2 REST RE Re 
010316 pisses 010324 JSR PC, CALF PRINT <CR><LF> 
010322 RTI 
010324 CRLF: 
010324 105777 176264 TSTB aPCSR 31S Try READY? 
010330 BPL CRLF : IF N 
01033¢ 012777 o0021S 176252 ve MOV #215, PDBR tELSE OT YBE. ToR> 
Bi osuo 105777 176250 : TSTB aPCSR 31S TTY READY? 
010344 1 BPL 10$ :IF NOT,WAIT 
010346 O01 000212 176236 MOV #212, JPDBR :ELSE TYPE <LF> 
010384 000207 RTS PC 
010356 000510 TABL: 328. ; TABLE FOR WORK AREA 
010360 o00244 164. 
010362 o00122 82. 
010364 900051 41. 
010366 24 20 
010370 oo00i2 10 
010372 oo000S 
010374 o000C3 3. 
010376 000510 TABLI: : ;100KHZ TIME TABLE 
510400 900244 is - 
010402 O00l22 Be. 
910404 900081 41. 
10406 4 20: 
010410 o000ie 10. 
0i04i2 o00005 * 
010414 000003 3: 
010416 000632 TABL2: 410. ;1OKHZ TIME TABLE 
010420 000315 205: 
010422 o00146 102. 
010424 900063 Si. 
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1675 


TOOT 
Oda Jo 


a 


tt de ee 


NOOK KM COKNO 
SSaVRRLGN~S 


BIRR 


OOOOOOOOOO OOOO OOO0OO 0000000000 


NNNNANNNNNNNNNNNNNNS 
ee ee ee ee i ee ee ee ee 


Oe pO) 
WONOU ES WO 


Pa ey ey ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed eed ed ed ed 
yy 3 
wre _ 


NNNNNNN 


tu) 
o 


-Pll 


bibs 
010432 
0434 


Z 


Seeten Shad! 


22 
20 


Bena revanwec os vebnneomunres 


2 
tw 


weer 
000006 


000003 





000060 


MACY11 30A(10S2) 


£10 
656 
006656 


OO66S6 
Ooee60 
006660 
O066S4 


O0066S4 
0066S2 


0066S2 
006650 


006650 
OO6E4E 


006646 


TABL3: 


TABLY: 


CLK4Y: 


es: 


o 


LOS 
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SUBROUTINES 


26. 
3. 


" NOUNWOW «+ 


OooON LOW OOK—WO§rmu Woe 
*** C§F:3OOCH : 


MOV 
ADD 
MP 


* WNW 


* oO 


OUTINE KEEPS THE 24 HOUR 
F DAY 


#-1,Q8INTFLG 
#36.,a8LS 


; oe 
#100: ,aeLST 


CLKY 
#100. ,a#LST 
aensT 


#655. ,a8MST 


SEs. aes 
#1000. ,a#MsT 
ass 
#72, a8SECe 
+4 


#60, a8SECe 
Sestel 


#66, 08SEC1 
+4 


#60, J8SEC1 
tne 


aanin 
#72, d8MINe 
+4 


#60, JeMINe 
aamtni 


® 
#66, a8MIN1 
+4 


#60, d8MIN1 


;60HZ TIME TABLE 


;SOHZ TIME TABLE 


-~< ODO 


D2zm Boz Or 


I-< Oo 
now VOOM VOO 


K_INTERRUPT SERVICE ROUTINE 
it TO LST 


MST 
MSB TO MST 
IT OVER FLOW 


FE CONE 
10 SECONDS ELAPSED 


MSB OF SECOND 
60 MIN ELAPSED 


MSB OF MIN 
60 MIN ELAPSED 


SES 0037 


CZKWBHO KW11-P RT CLK TST 
CZ2KWBI.P11 


1729 010712 


shia 
tee 
bless 
pares 


BROG GOs sous 


NNNN NNN 


rae BIBS Bbbods 

741 

74e 

743 

744 

74S 

746 772 022737 

rie BGS 
tose%s 


Diss 
Rooke 


a 
ui 


QCNNKHN000ODN OOOO OOOO 0009 OOOO oO 0000000000 


ee te be be ee sb be he ee Be be Be Pe be em = be be ee bo 
ee ee ee ee ee bes Bs ee hs he Be he he be Bs ee Pe ht ae ede ee Be ee hn ee be ee = CD 


FI AT TET TE AE ET TT I —— 
ee ranula 
5 
= 


ves Gllits Beever Seabee 
1 
wes BUMS 
768 lee 012737 oO00060 
ro BUR eer 
rt 
77 142 014 
772 144 022737 000062 
773 1 401 
55¢ i 1 000060 
77 1 2737 000060 
558 133 2 
778 174 000072 
779 202 001401 
ogy She 37 006662 
782 2l2 012737 OO0060 


30-JAN-78 09:34 
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Ras 
Ae | 
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006644 
006642 


BBEENE 


006644 


006644 


006662 
006664 


006664 


006664 


NEWTM: 


CLKe: 


es: 


NEWT: 
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SUBROUTINES 

Ais aot Sannse 
RTI P 

ney S68: BSL 
. a 
RTI ; 

INC 

M 

R 


ons! 
ey #60, J#HRS2 


ce #1000. ,a8MSTA 
ST) #1000. ,aaMsTA 


eSECeA 


INC + 
CMP “72, aeMINeA 
BEQ 
MOV ENp1g aeMIN2A 
NC aMtnia 
CMP #66, J8MINIA 

Q oy 

ENO1A 

MOV #60, J8MINIA 
NE #64, J#HRS2A 
cn tbe, JeHRS1A 
BF ENo1A 
MOV 860, J#HRS1A 
MOV #60; aSHRSCA 
BR E 

MP #72, J8HRS2A 
BEG +4 


ND1A 
@#HRS1A 
MOV #60, a8HRS2A 


HI SEP mms 


;IF YES, IS MSB A 2 


Se°Aanb SB OF RouRS 


;IF NOT 4 IS IT 10 HOURS 


;YES INC MSB OF HOURS 


; THIS ROUTINE IS THE WORK 


;AREA ROUTINE AND IS THE 
Po lle 


SEG 0038 


NO3 
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ENDIA: SCR, IPVEC FOR PRINTER OUTPUT 
MO 8-2. J8CNTB 

SHRSiA SaCNT1 

eli ,ab N 

#0 B 

#100, aPCs 


fruroro 
3 


CNT 
R 
CSR 


ssasaaes 


N 
Ps] 
-_ 


@LF, IPVEC ;OUTPUT CR 
#215, aPOBR 


#PINTR, JPVEC ;OUTPUT LF 
#212, JPDBR 


PT 


;PRINT TWO DIG 
;B8Y COLON UNTI 
;DAY IS PRINTE 


y 
3 


SaCNT1, %4 
(%4) +, SPDBR 
%4, aaCNTI 
aetNnTB 


#PER, JPVEC ;WHEN DONE PRINT “.” 
#S6, JPOBR 


Gesroeones 


So IeSRNSRROBONeRe Roe TREE 


#-2, J8CNTB 
#72, JPOBR 


— 
= wv 


£EELSLC £ 
REVS 


asCcNTB ;PRINT MSB OF MILLISEC 
QaMSTA, IHCNT1 

8-9. , JRCNT 

#100: , d#CNT1 


aeCNTB 
@eCNT 


ee ee 
WONT CWO 


3$ 
#100. ,a8CNT1 


#60, J8CNTB 
#NUM1, JPVEC 
JSCNTB, JPOBR 


TRENSRERREE 


ee T eS eIEReS 


OCo00000 OOQOOOOOQOOCOCOOO00NO 200 DBAQ0O0OOOOOOO0O000O oc00 oO000000 


LE TE eT EE eT eT eT eT ey rd yy ee ee ee 


: 
= 


#NUM2 , IPVEC ;PRINT LSB OF MILLISEC 
ascNTB 


8-9. , J8CNT 
#10. /aeCNTL 
3$ 


3 
a 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


be be bes be be Pe eh bee be be pe be be bee pe bebe be pe bb fe he hee be ho baba po be b= be bebe be beh 


munuw 
TOUS 


pisderdectes) 
BIER 
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eSB T PL 30-JAN-78 09:34 SUBROUTINES SEG CO4O 
1839 011550 37 006636 INC #CNTB 
HES? Bless Boise OESe me Oe 
11 ? 36 3%: ADD SCNT 

1eu5 11876 535 nak Toes ie MOV ab 0,.28 aPOBR 

igs 115 RTI 

164 011600 018777 007560 175020 NUN: Mov @KINTR, OKVEC ;RESTORE KEYBOARD VECTOR 

1848 

1849 

1850 

1851 

ige3 

1854 011610 032777 000010 167226 DELADJ: BIT #10, aSR ;TEST FOR SR3=1 WHICH INC .CAT 

iBee 011616 001001 ) 1 : 5 t (ey thes: ee 

1857 011620 07 RT % ; Tha MENTS REQUIRED 

1858 011622 012701 901034 1S: mov eAOs R ; Tt Reg: To OR “apusT 
sie o 

1860 61 1es8 O1s702 01032 v 8 Laine ;GET Peis BosUs AEN 

1861 011636 000002 ADD & ; 

1862 O1164e 012120 2s: MOV (R1)+, (RO) ; Cave SUNTS 

1863 011644 0200 CMP ,RO : 

1864 011646 1375 BNE sNO CONT abpoATe 

1865 011650 000207 RTS %? + AOUSTN 

1867 011652 013746 oo00004 SWADJ: MOV ae4, -(%6) oe ONTENT OF TRAP 

1869 011656 012737 011676 900004 MOV eSWADJ1,a84 ; WW TRAP VECTOR 

1870 011664 167154 TST JSR ; aloigs SUITCH RE 

1871 011670 012637 9O00004 (%6)+, 084 if 

1872 TIME OUT ACEONES. 

1873 011674 900207 RTS “x? 

1875 011676 O22626 SWADJ1: CMP (%6) +, (%6)4 

1876 1l gi sese 000004 MOV (%6) 4,084 eyes 

1877 117 12737 000176 o01044 MOV #SOFTSR,SR Sui rcH PREG. eee) TO 

1875 011712 oo0207 RTS %? Bev Gbn fo To TRBLLER 

1881 

ise¢ 

186 000001 .END 


O04 
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0010 4748 1 
Beary vebtee 4Se Sa S16 1134 léle. 1224 1313 
eeins 00Se210 mS 3 +4 1179 1196 1208 1214 
= tage qe4 500 8s0 865 880 69s 
BYT 006704 14068 1598 1622 
Mi Bee Bet 
YT4 1409¢e 
vis 710 14108 
Bie Soerid eS asiz 
CACL nee 1016 10278 1058 1083 
Ear ~ G06106 125 1Seee 1263 eqs ieess so sr4e «1B? 
KCSR O16 1 a 
KV TOBE Seas soe . a 869% 687% 6 948 
CKVS 1010 +20 £ 983% 114S 1146 1483 
ev iis tees 
CLK 00767e 14218 1433% 144S* 1457# 1$378 1567 1569 
CLKFLG ian 1488s 14393 1S04# 1508 
Ekin Baraat ie igs 
8 
CLK 240 9798 
CLKXIT yy ] 
CLK 00 lass 4YO4 YU # usage o 
cee 010778 CE a UB fed mpm sp 
* b & 
CLK4Y Olgas ae Bie 14S1# 13e5% 1§ 17038 
CNT # 7e% 973 1 r % YOR 786% 
Site Biers eet ese Ret HRGES TEE RIES BE 
CNT1 006634 13848 1S29# 1541 1S4S# 1 # 180S# 
gon Bee ives dst 
CRLF 0324 183 1 1 ® 4 
CSB nytt 4618 # £33 1Bubs Sse S68 Bex 
714% oats cage % 780 797% A Ss 
wa fe ae ee eee 
cSBl 74 1 % 13668 1 % z # 
4 eee aad neds le " . % "Bees 571% S72 
2S * 
23 pace eis «= Buus ba 
Y4 % ooo gee 7% 97% % 
% % 34 % 47% 9s 1 
4 % 78 787% PISR 299 % 
~ Bs or & . & 1* Qe 
* % ry & 
1 4 * 1012 104e8 1044s 1 10608 10a 
1903s i? ; tie : 1194 ioées 19395 i a, 
CSR” 001312 S20 a ; — 


Se? 
CSRi 006576 1020# 1022s 1023 13698 1506# 1S11# 


1143 


1104# 


9Se# 


1872 


1217 


1287% 


97S* 


1575 


1418 


114S¢ 


1430 


148e* 


1442 


SEG CO41 


14S4 


1843 
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CZKWBI.P11 30-JAN-78 09:34 CROSS REFERENCE TABLE -- USER SYMBOLS SEG OO4%e2 
CTR 001004 4628 S41# S4e sso Ste S77 S84 67S 688 707 722 74O 757 
774 789 806 8eS 929 1007 1015 1049 1057 1074 1082 1242 S64 
CTRLI = ll 13868 
CTRLT = 13878 
CTR1 13708 
° head ts 1005 1Bt; ipeos 104 1 107 107 
BEY BBtGaS i eS nt 
L 1 4718 716 762 
DEL3 001030 4728 sss S69 733 7939 
DELY 10. 4738 750 817 1860 
0 1138 1 19988 
ND1A 1 176 1767 1774 1777 1780 17638 
HLT TONOBS Sens 1318 13338 44 4 79 iy S ee) 4 
= 410 
gig” B80 33 B35 §3 gegeeCiaESSC BRCié«RSC(sSCSSRGCCtitéSRB 
72 o32 74 7S 789 77 776 788 731 60s 808 823 Be” 
84 84 879 8 30 933 966 1006 1014 1017 i048 
1056 1059 1073 1081 1084 1097 1101 1113 1117 
og BO 768 ieei8 1SS''8 
HOLDIT OC iSSie 1557 
HRS1 006642 13898 1476# 1Se9 1558 1730 1733+ 1739% 
HRS1A 13978 1883 77 1223" 1781 1785 
Resa 44 1 r) 1477 1276 ¥ 1 1734% 1736 1740 
HR 4 1 ® 17698 770 17768 17 17828 
HS02 0071SuU 457 14S4e 
H60Z 007064 YS6 14428 
COUNT 4922 4 ae 138 Si4® 1301 
N 14, Las 14S2 1464 14728 
INTFLG 10 13748 14898 1SS6* # 1S6S 1697% 
KCSR 13808 1487# 1600 
sy TS t 38 { B 1836 1s4e2 1551 1602 
KINI 7710 1 1iS4le 
INTE 7569 iaaae i ri 1535 1846 
* 
KOUT 007762 1502 1S2e2 1SS68 1566 
KEK 135¢8 ieee 15328 1535* 15488 iSS7* 1846* 
K10H 4S 14308 
K100HZ 006714 4sy 14168 
LF 011304 1792 17968 
INE 570 1160® 11638 1185 1198 12098 
LOGICA 174 WS i 8 
cey é 138e8 14948 1530 1698 1699 1701 
& * + 
LSTA 006676 14038 
MINI 006646 13918 14768 1722+ 1723 1726+* 
MINI1A 13998 1764# 1768 17688 
M 38 13058 14798 15e5° 4 1721 
x 7e34 ives” i437" inns ier 1466 
8 
MSGPWR 006472 l2el 1352 
mcs © boeaae 1534 i3uqs 
MSG2 006436 487 13468 


E04 
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KWBHO KW11-P RT CLK TST MACYi1 30A(10 on 
SSKMBT PLA 30-JAN-78 09:34 CROSS REFERENCE TABLE -- USER SYMBOLS SEG 0043 
MST 660 13968 147S% 1$31# 170e* 1703* 1704 1706+ 
MSTA 700 14048 1989 1746 1748s 1818 
NEWT Bile 1771 17788 
NEWTM 010744 1729 17368 
NOP = 000240 446 
NUM1 011516 1829 18338 
NUM2 011600 1833 18468 a 
ocT 006076 1259 1269 12738 
ocTPe 006 10e 1256 1267 1e7Sa 
OCTPRT 005766 1239 1241 1243 124S 12528 
ocT1 006006 1254 12568 
pecs 006614 13508 1éoe 1640 1644 1788* 

POBR 006612 13758 1607 164e# 1646# 1787* 1793* 1797% i804# 1809+ 1813 1830* i843 
PER 011414 1808 16168 : 
PINTR O11322 17396 17998 
PRINT o00S6S0 438 isege 
PRINT1 OOS764 S09 le3e 1236 12508 
PSW 006640 SO4# 949# 9S9* S61 13888 1420# 1432*# 14444 14S6s 
PVEC 006616 13778 1783 1792 1796 1808+ 1829+ 1833+ 
PVECS 006620 13788 1486# 
005610 1213 12158 
PWRF 1 00SS7e2 S50 leles 1472 
PWRFe O00S60e 114 12148 
PWRRTN OOS646 l2lex 1214 1223 12248 
oe Rpeeen tei> isan" 130R0 13138 
SCOPE = 104400 4478 $35 S4s S66 581 $838 606 616 628 640 e435 657 
- 670 - 683 696 1 7e7 744 763 778 793 811 829 8Se - 86: 
883 897 See 947 996 1041 06 1086 1103 1118 
SCOPEB 006136 12668 12392 1304 131le 
SCOPEC 006150 440 1egls 
SCOPEF 006250 1301 1303% 130S5* 13088 
SCOPEG 006236 1300 1302 13058 
SEC1 oo066S2 13938 1480 1712 1713 1716 
SECIA 006672 14018 17S4# 1755 1758 
SECe O066S4 13948 1481 1707# i768 1711* 
SEC2R 006574 14028 1749 1750 1753 
SETBYT 010140 1s94e 1609 
SOFTSR= 000176 Ques 1877 

3 006120 1271 12808 

SP3A 006132 1280 12838 ; 
001044 4798 86? 74S Ble 3e4 3997 1194 1195 1228 1246 1291 1299 1432 

1495S 1497 1509 1632% 1854 1870 1877 

START 007412 14908 

SWADJ 0116Se 489 S01 1144 1419 1431 1443 14SS 18678 

SWADJ1 011676 1869 18758 

SWOONE O1024%6 1611 1613 16198 

TABL 010356 1423 1435 447 14s9 1580 16498 

TABL1 010376 1424 16588 

TABLe 010416 1436 16678 

TABL3 Rita 1448 16768 

TABLY 104S6 1460 168Se8 

TCSR 001014 4668 986 1l2e 1125 1157 1171 1189 1202 1275 1316 1323 1327 13390 

TDBR 001012 4658 geass llele lle4e 1159% 1173 1191 1204 12e7748 13eS* 1329* 1332+ 

TEMP 001020 4688 Sos S40# S42 S47 S4Hsg 5s0 5S3* SS3* 560# S69 57S baie 


FOY 
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C2KWBI.P11 30-JAN-78 09:34 ROSS REFERENCE TABLE -- USER SYMBOLS 
643 650 651 S9* 660 673+ 675 676+ 6793 686 68e 
as ne’, a? aS ae; ry a <4 PO 
80e# 817*# $ 6s s * * 7 
Ao 90e*# 903+ 9$3e* 1007* 1027 1035+ 1049* 1074 10914 1092 
1244 

TEMP 001016 4678 S07# 898* 909% 1015# 1028 10S7«8 108e*# 

TIKTIK QO4eNE 950 362 964 980 Sb4e8 

TMPSWR 006702 140S8 1595* 1624# 1627% 162e8* 1629 1632 

TOP 006266 y 498 le2e 1235 1281 13168 

TOPi 006300 13188 326 1334 

TOoPe 006332 3e2 13278 

TSTEND ODE134 inte” 

TYPE Beaded 960 963 9868 987 

To 001254 sos 510 5198 530 S32 

Tl 001334 Se4 Seb S348 

T1i0 002226 6708 

T10A possaq 6748 680 

Till 304 6838 

T1l1A 002324 6878 693 

Tle 002360 63968 

TieA 002410 70le® 704 

T1e8 002436 702 7078 

T13 O02e44E 7les 

T13A 002476 7178 720 

T138 002524 718 7238 

T14 002534 7278 

TL4YA 00eS7e 7348 737 

T14B 002620 735 7408 

1S 002630 729 7448 

T1SA 002670 7518 754 

T1S8 002716 752 7578 

T16 26 746 7638 

T16A 002756 7688 771 

TIES 04 769 7748 

T1417 003014 7768 

T17A 4 7838 786 

T17B 003072 784 7898 

T1i6 310e 7938 

T18A 003140 8008 803 

7T18B 003166 801 8068 

T1939 003176 7935 Blls 

13 REASeE gt i 

it 
T20 0032 813 8298 
5} 
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Te4c 004010 907 S2en 
Te24D attera 324 9478 
Tes 004264 926 977 9968 
TesA o04s0e 1018 1041s 
Teé 004616 10648 
Te? 004740 939 1066 10868 
Te7A ooso40 11038 
Tes o0Se' 11528 1161 
TesA 00S270 11548 1156 
Te9 00S336 11668 1175 
TesA 005350 11688 1170 
3 001414 S498 ss4 
T3A 001442 SS68 
T3B8 0015 S668 
T30 OO0S4S6 11888 1193 
T3l ooss. 12018 1206 
TY 001S7e S8ls 
TS 001614 588e8 ' 
Té 001712 6068 
17 001750 6168 
T3 002006 6288 
TSA oSe 6408 
WAITA 007422 14928 1500 1813 
WAITB 007432 14948 1507 
XOR 001230 492 Sles 
KORA 004254 2 13108 
XORFLG OQOveSe 49S# S1S# 728 794 1065 1178 1293 
XORM oc06sS40 497 13608 
= 011714 4358 4378 4428 4SOs8 4S9e 538 S43 
$33 603 609 3 619 623 632 
1108 «lie =saded ise onsB) dee. age 
ibe 1418 1324 1438 1331 1456s 13438 
1724 1731 1737 1751 17S6 1761 1766 
- RBS. O1i714 000 


ERRORS DETECTED: O 


CZKWBI.BIN, CZKWBI.LST “CRF “SOL /NL: TOCSCZKWBI.P11 
RUN-TIME: 24 .6 SECONDS 

RUN-TIME RATIO: 21077=27.6 

CORE USED: 9% (1? PRGES) 
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